TECHNICAL REPORT
NATICK TR 84/014

ROASTED AND GROUND

COFFEE - A STUDY OF EXTENDERS,
SUBSTITUTES AND ALTERNATIVE
COFFEE SOURCES

by
Robert A. Kluter

APPROVED FOR
PUBLIC RELEASE;

DISTRIBUTION
UNLIMITED. FEBRUARY 1984

UNITED STATES ARMY NATICK
RESEARCH & DEVELOPMENT CENTER Wi
NATICK, MASSACHUSETTS O1760

y 3

SCIENCE & ADVANCED TECHNOLOGY LABORATORY







N

SECURITY CLASSIFICATION OF THIS PAGE (When Deta Entered)

REPORT DOCUMENTATION PAGE BEFORS COMPE BTG FORM

2. GOVT ACCESSION NOJ 3. RECIPIENT’S CATALOG NUMBER

1. REPORT NUMBER

NATICK/TR-84/014

5. TYPE OF REPORT & PERIOD COVERED

4. TITLE (and Subtitlie)
ROSTED AND GROUND COFFEE: A STUDY OF EXTENDERS, féggl’ July 1980 to March

SUBSTITUTES AND ALTERMATE COFFEE SOURCES S Pe e oot TREEoE T NOUEES

7. AUTHOR(a) B. CONTRACT OR GRANT NUMBER(s)

Robert A. Kluter

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. rzgggR&AMOEA_KESE{%T.NPURMOBJESJ. TASK
US Army Natick Research & Development Laboratories : PRI B
Sclence & Advanced Technology Laboratory g&Mi 7§ggézéé9000’

TTN: STRNC-YBF Natick, MA 01760 st 98032~

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

US Army Natick Reasearch & Development Laboratories| February 1984
13. NUMBER OF PAGES

ATTN : —-Y
N STRNC-YBF . 80

iNatick, MA 01760 '
4. MONI:I'ORING AGENCY NAME & ADDRESS(if difforent from Controlling Oftice) 1S, SECURITY CLASS. (of thia report)

15Sa. DECLASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thls Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, if ditferent from Report)
t

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverae side if necessary end ldentify by block number)

COFFEE CONSUMER ACGEPTANCE
BEVERAGES SENSORY EVALUATION
COFFEE SUBSTITUTES CONSUMER RATING
COFFEE EXTENDERS COFFEE BLENDS
BLENDING COST ANALYSIS

20, ABSTRACT (Continus om reverse sive if neceasacy aud fdentify by block aumber)
The purpose of this study was to: 1) evaluate commercially available coffee
extenders and substitutes; 2) establish a data base on the effectiveness of
extenders and substitutes in event of future increases in coffee bean prices;
and 3) design a consumer rating form to acquire sensory information.
! i !
The following areas were investigated: 1) reducing the amount of roasted and
ground.LR&G) coffee in armed Forces Recipe Service (AFRS) guidelines; 2) re-
placing up to half the R&D coffee with carmel-based extenders: (contdinued)

FORM .
s 2am 73 V873 EMiTiOoN OF 0 NOV 65 1S OBSOLETE UNCLASS TFTED
' SECURITY CLASSIFICATION OF THIS PAGE (When Data Entored)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Bntered)

3) one-to—onesubstitution of roast grains for R&G befee; 4) three miscel-
laneous products; and 5) substitutions and reblending With African robusta coffpe

varieties.

Findings indicated that: 1) AFRS recipes could be reduced 25 percent—flavor
intensity was reduced but acceptability was unaffected: 2@ caramel~-based
extenders restored beverage color lost by cutting recipe levels - there were
significant losses in flavor/taste intensity and some loss in acceptability; 3)
at a 50 percent substitution level, R&G wheat significantly reduced flavor/
taste attribute ratings; at the same levels, R&G barleys produced no significant
changes 1in acceptability;@ﬂand a Robusta variety at 30 percent ylelded a
beverage unchanged in flavor/taste attributes and acceptability from the
present blend. ' ' '

Field data confirmed laboratory findings. Recommendations on advantages and
drawbacks to future deployment of extenders, substitutes and alternate varieties| <

are provided.

UNCLASSTFIED
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




PREFACE

This project on extenders for roasted and ground coffee was financed with
O&MA funds under Production Engineering in support of the DoD Food Program
(728012.19000), Task No. Q8032-08 under the title "Sensory Evaluation of
Commercially Available Coffee Substitutes and Extenders.'" The customer was
Defense Logistics Agency (DLA), and the project category was Military
Adaptation of Commercial Items. A technical plan for the project was
originally developed in July 1977, at the time Brazilian coffee bean prices
were peaking as a result of the severe 1975 frosts that damaged a significant
percentage of the crop. The plan was updated in February 1979 and submitteqd
as an unfinanced requirement as part of the O&MA Five Year Program. Funding
was authorized in the Third Quarter FY1980, and work commenced in June of that '
year. The three services field survey of coffee beverages prepared from
roasted and ground coffees with and without a caramel-based extender product
was financed by Food Engineering Laboratory (FEL) Task No. Q823126, Support to
Armed Forces Product Evaluation Committee. The survey was conducted by
research psychologists of the Human Engineering Branch, Behavioral Sciences
Division,

‘The author expresses his appreciation to the following people for their
considerable assistance with this study: (1) Mrs. Joan Kalick and the staff
of the Sensory Analysis Branch, headed by Dr. Owen Maller, Chief, for their
assistance in conducting the laboratory sensory tests; (2) CPT Gerard Smits,
Human Engineering Branch, for providing the data, statistical analyses and
interpretations in connection with the three Services survey mentioned above;
(3) Mr. Norman Harris, FEL, the responsible technologist for roasted and
ground coffee, for background information and advisement; (4) Mrs. Mary
Klicka, Chief, Experimental Kitchens Branch, FEL, for use of the automatic
coffeemaker for the laboratory tests; finally, (5) the numerous coffee trade
association and coffee industry personnel, who have been thanked personally
but who cannot be mentioned here, for helpful advice, suggestions, and
research samples of products and ingredients.
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ROASTED AND GROUND COFFEE: A STUDY OF EXTENDERS, SUBSTITUTES
AND ALTERNATE COFFEE SOURCES

INTRODUCTION

Efforts to find extenders for coffee are nearly as old as the product
itself. In 1732, J.J, Scheuyer wrote in his Physigque Decree about the use of
the coffee bean by the Arabs and Turks and also indicated that many persons
used the flour of roasted barely as an extender.l About 100 years later in
England, various substances — particularly chicory, grains, and legume seeds -
were used. These, however, were viewed as adulterants because their use with
coffee was not discldsed at the point of sale., After a period of scandal and
exposure which also involved the use of a colorant, adulteration was still
found to be common; however, the numbers of substances used were reduced
primarily to chicory and grains., In addition, the extent of adulteration in a
product sold as coffee was found to be directly related to its price.2 The
first US brand of packaged coffee was launched in 1873, That same year, the
first US patent for a coffee extender (substitute) was issued.l

The US military interest in extenders for roasted and ground (R&G) coffee
was triggered by the mid-1975 frosts in Brazil, which crippled coffee produc-
tion. The immediate reaction to the drastic price increases for Brazilian
coffee beans, which constituted 70 percent of the military's coffee blend, was
a Defense Personnel Support Center and US Army Natick Research and Development
Center (NRDC) collaboration in testing a revised blend in which Central
American mild coffees were substituted for the Brazilians. Using the consumer
populations of several Navy ashore installations and ships, no statistically
significant difference in acceptability was found between the existing 70:30
Brazilian: Colombian blend and the revised, all Central American: Colombian
blends.3 This action, as can be seen in Table 1,4 was likely instrumental in
keeping roasted and ground coffee prices to the military (DLA) below $3.00 per
pound at the same time prices for consumer coffees rose above $4,00 wholesale,
By 1981 new trees planted north of the frost - affected area and other new
plantings came into production, which helped restabilize prices,

As may be seen in Table 1, coffee prices dropped after the inception of
the project but were still well above the 1976 level.

1y, Braxmayer. Coffee substitutes are reborn. Tea & Coffee Trade Journal,
38-39 (1977).

27, Muter. Popular food analysis. No. 2 - Coffee. The Food Journal 1:72-77
(1870).

i

3plant Products Branch, Food Engineering Laboratory, NRDC. Fact Sheet
presented to the Armed Forces Product Evaluation Committee, 12-13 January

1977. B T ‘ v

“pefense Personnel Support Center (DPSC/DLA) AGRI 188 Printouts for‘years
indicated.




Table 1. DPSC/DLA Canned Coffee Procurements for the U.S. Armed Forces

FY Dollar Value Pounds
(Millions) (Millions) Cost/Pound
1976 $14.3 12,5 Ib - & $1.10
1977 161 5.8 2.76
1978 6.3 2.9 2,15 3
I
1979 24,5 12.0 2,04
1980 14.3 _ 5.8 2.48 q
1981 0.9 ' 0.5 ‘ 1.82 ‘1
1982 11.9 6.2 1.93
1983 12.8 6.9  1.84 {
By 1977, a considerable number of coffee extender products, R&G and instant @
coffee products with extenders added, and coffee substitutes were being marketed 4
for the consumer retail and the food service trade.’ For purposes of this
report, coffee extenders are defined as single products or combinations of
ingredients not primarily derived from the coffee bean, the intended use of
which is to reduce the amount of coffee usage. In this study extenders were

classified into three categories.

1. Caramel Base. Caramel, a colorant used in numerous other food
applications, is the predominant ingredient. Also present in the mixture may
be a coffee flavor or instant coffee powder, "other botanical extracts,”
hydrogenated vegetable oil (used to control the dust level when packaging the
product), and an anticaking agent, such as calcium phosphate. This product is
listed in the Federal Stock Catalog, FSC Group 89 - Subsistence, Class 8955 -
Coffee, Tea, and Cocoa. Local procurement is authorized. To use the product
the food service unit is instructed to mix the extender with the R&G coffee
and reduce the recipe amount of R&G by 40 to 50 percent. The usual ratio is
20 or 22 parts coffee to one part extender. During this project, an active
effort took place by vendors to market these products to the military
services. Vendor-provided descriptions of the products' function in combina-
tion with R&G coffee also included "flavor enhancers,'" "flavor activators,"
and "flavor protectors'. Proponents' claims typically implied that an
equivalent- level of coffee flavor strength and acceptability couid be {
maintained when the products were used to replace up to 50 percent of the R&G
coffee in a typical brewing recipe. ' '

5Anonymous. Industry meets coffee price challenge. Food Product Development,
47; 38-39 (1977). .
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2. Grains. Roasted and ground (R&G) whole grain wheat or barley are the
commercially available materials. The R&G wheat, -as offered by one vendor,
may be enhanced with coffee o0il and other natural coffee flavor. The barley
is ordinarily not enhanced with flavoring materials! Typically, the grains
are substituted for the coffee in a brewing recipa on a one—to-one basis,

3. Miscellaneous Ingredients and Products. (a) Chicory. A description.
of chicory is given in the experimental approach section of this report, experi-
ment D-3. (b) Other types. A label declaration for one product evaluated in
this study claimed "natural flavor,'" probably instant coffee; "sodium mineral
salts," probably a wetting agent; and tricalcium phosphate, an anticaking agent.
The product was to bé mixed with coffee at 50 parts coffée to ! part extender
ratio. The extender was said to function as a wetting agent to increase the
amount of solids extracted from coffee during brewing. (c¢) Lastly, instant
coffee itself was included in this group as a potential extender product.

Little information exists in the trade or technical literature on the
effects of extender use on consumer perceptions of coffee beverage quality and
acceptability. Vendor claims regarding these effects have largely been anecdotal
and undocumented. Numerous comments have been made by coffee industry technical
personnel who have evaluated coffee extenders in their laboratories; unfortunately,
however, none of their data have been published. Finally, there existed at
the outset of the study no appropriate test form for eliciting such information
from consumer judges in laboratory or field settings.

For these reasons, three objectives were established for this study.

1. Using sensory quality and acceptability criteria, the author aimed to
develop data on the function and effectiveness of commercially available extenders
used in combination with troop issue R&G coffee. At the same time, the study
would take into accpunt the relative costs of R&G coffee and the extenders.

2. The study would develop methodology and a rating form for eliciting
responses from consumers in laboratory and field settings. The rating form
would be sensitive to changes in coffee beverage characteristics brought about
by extender use as well as measure acceptability.

3, The study would investigate lower—cost coffee bean sources as part of
the troop-issue coffee blend. In pursuing this objective, investigators would
reformulate the blend.

EXPERIMENTAL APPROACH

’ ’

Selection of Panelists

For laboratory tests, it was required that all panelists be coffee drinkers.
In the initial stages of the study, all persons listed on the NRDC volunteer
employee panelist roster were screened. Those who were coffee drinkers were,
in turn, categorized into two groups: One, those who drank coffee black and
two, those who drank coffee with added whitener (cream), sugar, or both. Because
it was thought that consumption habits might affect ratings, both groups were

11




initially run separately on the same coffees. However, statistical analyses
conducted to test differences between groups, as will be seen, revealed no
significant differences between screened groups, either with respect to ratings
for quality-related characteristics or for acceptability. Therefore the later
tests consisted of people randomly selected from the combined list of coffee
drinkers. Nevertheless, information was collected on how coffee had been con—
sumed. As further validation, the screened list of panelists as well as any
volunteers were told when contacted that coffee‘was the test product. Thirty-
two to 35 panelists participated 'in each test and no more than five samples
were evaluated per sitting to offset problems of taste adaptation. At field
garrison sites, each person observed with coffee on trays or at tables was
surveyed. Completed survey card forms were collected at dishwashing windows

or from the tables. : ) .

Sample Preparation

For laboratory tests, all coffees (with-and without extenders) were brewed
under identical conditions. The brewer was a Bunn-Omatic Model OT unit; during
the study this unit was replaced with a Model F unit made by the same manufacturer.
These units were adjusted to deliver sufficient 949C water through the R&G
coffee in the brew basket to fill a 64-fluid ounce glass decanter (approximately
1.9 liters). The brewer was connected to the NRDC well water supply which, in
recent determinations analyzed at 170 to 190 ppm hardness (carbonate ion) and
31 mg/L sodium. Both levels were well below sensory thresholds in water deter-
mined by Lockhart et al.6 wWater entering the brewer heating reServoir passed
through a strainer. '

f ! i

Each batch of coffee was weighed into a fluted paper filter designed for
the brewer and placed in the brewbasket. Coffee beverage temperature as it
dropped into the glass decanter was 889C to 90°C. Each test included a refer-
ence sample made according to the automatic brewer recipe in the Armed Forces
Recipe Service card file./ It called for 3% oz. av. (90 g) or 1 measuring cup
volume per pot. Based upon results from a coffee recipe experiment without
extenders conducted as part of this study, the Armed Forces Product Evaluation
Committee voted to recommend use of approximately 25 per cent less roasted and
ground (R&G) coffee to the Armed Forces Recipe Committee. The latter Committee 4
adopted the recommendation, and it was also adopted as the reference recipe
for the balance of this study. The revised formula was 2.5 oz. av. (70 g) or
three-quarters of a measuring cup per pot. '

6E.E, Lockhart, C.L. Tucker and M.C. Merritt. The effect of water impurities
on the flavor of brewed coffee. Food Research 20(6): 598-605 (1955).

7. Recipe Card C, Beverages No. 3, Armed Forces Recipe Service (AFRS), May 1980
Revision, Departments of the Army, Navy and Air Force., Washington, D.C.:
U.S. Government Printing Office. :
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It is emphasized that although the reference recipe was changed during the
study, the relationship between "full-strength" recipes and those that included
the caramel-based extenders remained the same, i.e., half as much roasted and
ground coffee with extender was used.

Sample Presentation

After brewing, beverages were transferred to stainless steel vessels,
which were held in a 829C water bath. Serving temperature was 719C to 7409C.
For each test in which hold time was not a variable, freshly brewed batches
were prepared to avoid holding times longer than one—half hour recommended by
the recipe. When approximately half the required number of panelists had tested,
the batches brewed first were withdrawn and the fresh batches served. For
holding time experiments, the held beverages were brewed and placed in the
820C water bath three hours prior to the test. The "zero hold time" batches
were brewed immediately prior to the test. Test sessions required about one
additional hour to complete; however, the incremental holding time for both
the "fresh" and hold batches was the same for each panelist.

In all tests, samples were presented one at a time to panelists in a balanced

random order, i.e., each sample was in the first, second, third... position

an equal number of times to avoid the bias of occurring in one position only.

All samples in each test were presented "blind," i.e., panelists were totally
unaware of test objectives, sample treatments, etc. No codes were used on the
serving vessels; however, randomly chosen, two-integer numeric codes were used

on the Consumer Option Card test forms. Panelists were seated in partitioned
booths which prevented communication with others in the test room.

Homogenized milk was used as the coffee whitener, not only because of its
common usage, but also because a liquid nondairy creamer commonly used in the
Acceptance Laboratory imparted a sweet characteristic to the coffee, which may
not have been desired by those using whitener only. Both whitener and sugar
were available in the booths, except when panelists who drank black coffee
were selected. Users of one or both these additives (determined by checkoffs
on the Consumer Opinion Card) were allowed to add the amounts they customarily
used (ad libitum). Care was taken that panelists were consistent in their use
or nonuse of whitener or sugar in each sample they evaluated.

Sensory Laboratory Facility

The booth area occupied by panelists was completely separate from the
preparation area. Samples were passed through ports between the two areas,
which prevented communication between technicians and panelists and also pre-
vented panelists from viewing the preparatlon area. Panelists entered the
booths through a reception area where they received the following posted inform—
ation on a letterboard: "You will test (number) samples of coffee." Laboratory
personnel who were telephoning panelists were not informed about sample treat-
ments and thus could not discuss test objectives with them.

13




Rating Form

Development of the Consumer Opinion Card, the format of which was
finalized as the experiments were being conducted, is detailed in Appendix A
of this report.

Extracted Solids Analysis

For many of the laboratory experiments, extracted solids determinations
were run on brewed coffee samples to determine the effect of coffee extender
products on amount of coffee solubles extracted in brewing. The method recom~
mended by the National Coffee Association was employed. Ten cc of brewed
coffee were weighed into a previously weighed and dried aluminum foil dish.
Duplicate samples were placed on a steam bath for evaporation to partial
dryness which avoided boiling off and loss of solids. Dishes were then
transferred to a 1059C vacuum oven where drying continued for three hours.
They were then cooled, reweighed and the percent solids computed.

Laboratory Experiments

The following is a list of laboratory evaluations, classified by type of
extender. Recipes are indicated in Results and Discussion section tables,
All experiments were conducted in the Food Acceptance Laboratory, Sensory
Analysis Branch, US Army Natick Research and Development Center.

A. Roasted and Ground Coffee without Extenders
H : B

Troop Issue R&G Coffee. Three vendors' products were evaluated at full
recipe strength to determine whether or not consumer judges could detect any
differences among them in quality-related characteristics or acceptability.
These were audit products brought in from various military installations,
since at the time of this experiment, the troop-issue blend was allowed to
fluctuate based upon coffee market prices. If no differences were found among
them, any of the three could be used as a full-recipe reference standard or as
a base for various extenders and substitutes.

Troop—Issue R&G Coffee without Extenders versus Three Retail Consumer
Brands. Test objective was to assess whether quality characteristics and
acceptability of troop-issue coffee were equivalent to typical canned R&G
coffees sold at retail.

Strength (Recipe) Evaluation, Troop—Issue R&G Coffee. The experimental
objective was to determine the effects of varying only the R&G coffee level in
the recipe without using_extenders. The four recipe levels included were the
current reference recipe7 and one higher and two lower levels than the
reference, all differing by 25 percent. Two test sessions were run, one with
panelists who drank coffee black and the other with panelists who used both’
whitener and sugar. In addition to the main objective, this was also one of
several methodological experiments to determine (1) the attributes that should
be included on the final version of the consumer rating form for coffee and
(2) whether consumers groups screened for their coffee drinking habits would
exhibit similar rating patterns. ' ‘

14




B. Troop—Issue R&G Coffee with Caramel-Based Extenders

Test of Three Commercial Extender Products (El, E2, E3). 1Included in the
test reference samples without extenders: one was a brew prepared from the
full recipe; the other was prepared from half the recipe. Objectives were (1)
to determine how the extended brews performed compared to the reference brews
and (2) whether any .differences in quality and/or acceptability would occur
among the extender products. As in the above experiment, two screened consumer
panels were used, one, persons who drank their coffee black and, two, persons
who used both cream and sugar. The ANOVA used to analyze rating data for each
attribute in both this and the preceding experiment also analyzed differences
between the two consumer groups.

In preparing R&G coffee samples with extender for brewing, R&G coffee and
extender products were weighed separately, combined and hand mixed, then trans-—
ferred to the automatic brewer paper filter. The ratio was 20 parts coffee
and 1 part extender, as recommended in instructions accompanying each extender
product.

Commercial Extender at Levels Proportional to Troop-Issue to R&G Coffee.
Again, in this investigation two reference standards consisting of full and
half recipe troop-issue coffee were included. The Federal Supply Catalog C8900-
SL recommended that ''the extender when added to R&G coffee in the suggested
amount, shall produce an acceptable brew using at least one-third less R&G
coffee." In the first of the two samples containing extender, the "one-third
less' recommendation was evaluated at the 20:1 coffee: extender ratio., In the
second sample, the coffee level was cut to one-half the recommended recipe and
the extender level increased proportionally to a 10:1 ratio. This evaluation
also served as a means of determining whether a higher extender level in R&G
coffee would affect quality-related attributes and/or acceptability. 4s in
the previcus two experiments, the two screened consumer groups Were run
separately and the ANOVA included the analysis for differences between groups.

Evaluation of Three Commercial Preblended Extended R&G Coffees. The pre-
blended extended (PBE) coffees were packaged in premeasured packets for use
with automatic brewers. Contents of these packets were used in brewing and
the fill weights recorded. Also included in the experiment were troop-issue
and an all-Colombian R&G coffee, both brewed at reference recipe levels. Coffee
bean blends used in the PBE products were unknown; the same three extenders
previously evaluated with troop-issue coffee as the base were represented,
however. Consumer panelists who drank their coffee black were selected for
the evaluation; whitener and sugar were not available. ,

PBE R&G Coffees Containing Caramel Extender (E-1). Two blends, of unknown
coffee bean composition, were evaluated. Because the base coffee blends without
extender were not obtaihable, all brewed samples contained the extender product.
The experiment served, therefore, as a means of assessing whether or not sensory
differences between full and half recipe levels would increase due to ‘any enhance-
ment property the extender might have., This experiment was conducted following
an Armed Forces Product Evaluation Committee (AFPEC) decision to recommend
reduction of the military coffee recipe by approximately 25 percent without
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using an extender product. Thus, 70 g was now the reference recipe level.
However, the "full" and "half-recipe" relationship of other experiments in
this series was retained. The AFPEC decision was based on results from the
recipe experiment without extenders, as well as on.existing practices in other
food—service organizations, Furthermore, the "half-recipe'" R&G coffee levels
were in accordance with those typically recommended by PBE vendors. Test form
used was the final version of the Consumer Opinion Card for coffee. Coffee
beverages were served black to consumer panelists who drank coffee black.

Two R&G Coffee Blends with and without Extenders. One R&G blend, desig-
nated as Blend 1, was premixed with the extender E2 evaluated in this series;
the other blend, designated Blend 2, was premixed with extender E3, The same
blends without these extenders were also provided for this experiment. Com-
position of the blends was unknown and, from sensory observations made in a
prepanel screening, were different. As in other experiments in this series,
the beverages without extender were prepared at a full recipe level. Full
recipe, in this experiment, was the 90 g level called for by the AFRS card
prior to the AFPEC recommendation referred to above. The beverages prepared
from the R&G coffees premixed with extender were brewed at the one~half recipe
level., All panelists selected for this experiment used both whitener and sugar
in their coffee. The vendor supplying these R&G coffees did not specify a
recipe level, but recommended using one-half the level of the present recipe.

Institutional R&G Coffee Brand with and without Extender; Commercial PBE
Coffee. This experiment was conducted (1) to comply with a request to evaluate
the commercial coffees; (2) to determine if troop issue R&G coffee would rate
differently from a typical institutional blend with respect to any attributes;
(3) to determine if the extender (E2 from this series) would perform differently
in another institutional R&G coffee than it had in troop—issue coffee; and (4)
to determine if commercial preblending of the extender (El from this series)
with coffee would produce a brewed beverage different from one prepared from
R&G mixed with the extender product immediately before brewing. Troop~issue
coffee brewed at the full recipe level was included as the reference. Only
the composition (blend) of the troop issue coffee was known. Panelists were
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